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Background: Systemic to pulmonary collateral flow (SPCF) is a significant hemodynamic burden in patients with superior (S2) and total (S3) 
cavopulmonary connections. Hypercarbia (HC) and hyperoxia (HO), which can frequently occur during anesthesia and ICU care, are known to 
alter pulmonary and systemic vascular resistance. Our objective was to quantify the effect of HC and HO on SPCF using phase contrast magnetic 
resonance imaging, which we have previously shown can accurately quantify SPCF.
Methods: We measured SPCF as the difference in aortic (Ao) and caval flow (QS = SVC + IVC Flow) in intubated patients inspiring room air. SPCF 
was remeasured under conditions of HO (100% inspired oxygen) in 7 S2 and S3 pts, and HC (targeted PaCO2 of 60 mmHg) in 14 separate S2 pts. 
SPCF was indexed to body surface area and aortic flow. Room air conditions were compared to HC and HO conditions separately using paired t-tests.
Results: HO resulted in a small but significant increase in indexed SPCF (0.27±0.07 L/min/m2, p=0.009), increasing by 5% as a fraction of aortic 
flow (p=0.007). HC resulted in a significant increase in both Ao flow and true QS but did not significantly affect SPCF. There was a trend toward 
decreased SPCF/Ao with HC that did not reach significance.
Conclusions: HO resulted in a slight increase in SPCF, representing an additional 5% of aortic flow, while HC did not significantly affect SPCF. This 
suggests that SPCF is minimally affected by hyperoxia and hypercarbia in patients with cavopulmonary physiology. 
Summary of Changes with Hyperoxia and Hypercarbia
A. Hyperoxia Room Air Hyperoxia Change p-value
Ao Flow (L/min/m2) 4.37 4.61 +0.24 0.07
Qs = Caval Flow (L/min/m2) 2.34 2.30 -0.04 0.50
SVC Flow (L/min/m2) 1.41 1.37 -0.06 0.36
SVC/ Qs (%) 46% 49% +3% 0.16
SPCF (L/min/m2) 1.37 1.64 +0.27 0.009
SPCF / Ao (%) 29% 34% +5% 0.007
B. Hypercarbia Room Air Hypercarbia Change p-value 
Ao Flow (L/min/m2) 5.60 7.18 +1.57 <0.001
Qs = Caval Flow (L/min/m2) 3.69 5.11 +1.42 <0.001
SVC Flow (L/min/m2) 1.98 2.87 +0.89 <0.001
SVC/ Qs (%) 55% 57% +2% 0.18
SPCF (L/min/m2) 1.92 2.07 +0.15 0.42
SPCF / Ao (%) 33% 29% -4% 0.08
